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Description 

The present invention relates to molded adsorbents, and more specifically to molded articles comprising 
adsorbents and a small amount of binder and having high strength and large adsorptive capacity. 

5 Various molding processes are known for the purpose of producing molded articles comprising adsorbents. 
Most of the processes apply to activated carbon as an adsorbent and comprise using coal tar or pitch as a 
binder and molding the mixture. Molded adsorbents obtained by these processes however have markedly de- 
creased absorptive capacity since the binder covers the surface of activated carbon. It therefore becomes nec- 
essary to first mold a mixture of the binder with a raw material of activated carbon and then submit the molded 

10 article to activation treatment to obtain activated carbon. Although this is a complex process and has a draw- 
back that the finished molded products obtained by this process tend to be deformed, these products have 
excellent mechanical properties and are hence frequently used for honeycomb-shaped adsorbents having 
complex structures. 

A process comprising the use of a latex as binder has, in recent years, also been applied to various ad- 
15 sorbents. This process has an advantage in that granules or particles of the adsorbent used can be molded 
to directly give a usable molded adsorbent. However, it has been pointed out that the molded adsorbent thus 
prepared have some problems of considerable reduction in the adsorptive capacity and in that they are rela- 
tively soft and have not so high mechanical properties. 

Conventional deodoring units used for air cleaners and air conditioners are generally so constructed that 
20 a filter previously formed of an adsorbent is fitted in the front of the body, through which filter air is passed by 
afantobedeodored.Thissystem has, in the case where a large amount of air isflowntherethrough, drawbacks 
of large pressure loss, high noise level caused by the motor and fan used and high electricity cost 

If a fan itself can be molded from a mixture containing an adsorbent, to be provided with both air blowing 
function and deodoring function, there will be provided an deodoring apparatus requiring no stationary deo- 
25 doring unit and causing only small pressure loss, low noise and low power consumption. 

Although attempts have been made to mold an adsorbent into a fan shape, no deodoring fans withstanding 
high-speed rotation and having large absorptive capacity have ever been obtained. An increased amount of a 
binder is required for obtaining a fan with high strength, whereby the absorptive capacity decreased signifi- 
cantly and such a fan can hardly be put in practical use. Furthermore, water-soluble binder such as carboxy- 
30 methylcellulose have been used in most of the attempts for this purpose, which causes the obtained blades 
for fans to be soft, being unable to withstand high-speed revolution, and to have only small adsorptive capacity. 

EP-A-01 59696 teaches immobilizing adsorbent carbon particles by admixing thereto a powder thermo- 
plastic material like polyethylene and molding the mixture into a self-supporting immobilized carbon structure 
substantially free of mobil carbon fines which structure is particularly suited as filter element in cannisters of 
35 gas masks. 

From US-A-4069807 a porous adsorbent body is known which prevents the production of fines by bonding 
particles of a thermoplastic organic polymer to granules of adsorbent material to form a self-sustaining body 
having interstices which open into each other for admission of fluid to be treated. 

40 SUMMARY OF THE INVENTION 

An object of the present invention is to provide a molded adsorbent having an adsorptive capacity and rate 
of adsorption having been decreased only to a small extent from those of the raw material adsorbent used and 
excellent mechanical properties. 
45 Another object of the present invention is to provide a process for producing the above molded adsorbent. 

Still another object of the present invention is to provide the use of the above molded adsorbent. 

These objects are achieved by the features indicated in the claims. 

The largest problem in the molding of adsorbents is how to prevent their adsorptive capacity from decreas- 
ing by the molding operation. The molded adsorbent of the present invention utilizes a particulate plastic binder 
so instead of conventional latex binders. Molded adsorbents utilizing a particulate plastic binder have advantages 
of, besides smaller binder consumption, smaller decrease in adsorptive capacity and higher adsorption rate 
as compared with those utilizing a latex binder, because of smaller area of adhesion by fusion between the 
plastic particles and adsorbent particles and that among plastic particles themselves, which little impairs the 
porosity. 

55 According to the present invention polyethylene, polypropylene and ethylene-vinyl acetate copolymer are 
suited as the fine plastic particles and can well maintain considerably high hardness at normal temperature. 
These molded adsorbents are therefore machinable and can be formed into machine parts with high precision. 
The molded adsorbents of the present invention can, utilizing the above characteristics, be processed into 
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machine parts with excellent adsorptive capacity and mechanical properties, such as blades of fans used for 
air conditioners, air cleaners and deodorizing units and honeycomb adsorbents with high dimensional preci- 
sion. 

BRIEF DESCRIPTION OF THE DRAWING 

A more complete appreciation of the invention and many of the attendant advantages thereof will be better 
understood by reference to the following detailed description when considered in connection with the accom- 
panying drawing, wherein: 

FIGURE 1 shows the relationship between benzene concentration in the gas phase and the operating time 
of fans with the blades prepared according to the present invention where curves 1, 2 and 3 represent 
results obtained in Example 8 and Comparative Examples 4 and 5, respectively; and 
FIGURE 2 shows the honeycomb-shaped molded articles obtained in Example 1 0 where A is a perspective 
view and B, C and D are plans, and 1 represents honeycomb holes and 2 molded articles. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

As a result of an intensive study for the purpose of obtaining molded adsorbents with excellent mechanical 
properties, the following facts to complete the invention have been found: 

a. The use of plastic particles in a small amount as a binder can give a molded article having excellent 
mechanical properties and well maintained absorptive capacity; 

b. The obtained molded article keeps porosity and high adsorption rate, since the fusion between the plas- 
tic particles and adsorbent particles and that among plastic particles themselves occur only on limited 
parts of the particle surfaces (the term "adsorptive capacity" herein means an adsorption at equilibrium 
and "adsorption rate" an amount adsorbed in a unit time); and 

c. It is necessary that the molded adsorbent comprises a mixture of adsorbent particles, fine plastic par- 
ticles and a reinforcing fiber, said mixture being consolidated by action of the fine plastic particles and, as 
required, the reinforcing binder as binder, by heating. 

The adsorbents used in the present invention have a large surface area of several 100 m 2 or more per 
gram such as activated carbon and exhibit high adsorbing performance. Adsorbents having the above char- 
acteristics are also excellent in the function of removing unpleasant odor from the air. 

The term "silica" herein means, besides silica gel, silicates containing at least one metal selected from the 
group consisting of silver, aluminum, titanium, vanadium, chromium, manganese, iron, cobalt, nickel, tin, cop- 
per, zinc, cadmium and lead. 

The zeolite herein include natural zeolites and synthetic zeolites. 

The adsorbent particles used can be of any shape, such as fragments, pellets, granules, filaments, felt- 
like, textile-like or sheets, the latter three plane shapes being also included in the term "adsorbent particles" 
herein. 

There are no particular restrictions with respect to the particle size of the raw material adsorbent particles 
used in the invention, those particles having an average particle diameter of 0.1 m to 1 .0 mm can be used. 
It is however preferred that the average particle size be, for the purpose of maintaining high adsorption rate, 
0.1 to 200ji m, to be selected depending on the intended use. Besides the above, palletized particles having 
a diameter of 3 to 4 mm are also preferable, and further the above plane-shape adsorbents may also be used. 

The average particle size of the plastic particles used is in the range of from 0.5 to 100ym. If the average 
particle size is less than 0.5^m, the molded article will tend to show a little decreased strength. Then, it be- 
comes necessary, for the purpose of maintaining the strength above a desired level, to increase the amount 
of the plastic particles blended, whereby clearances between the adsorbent particles are clogged with the 
plastic particles to cause the adsorption rate to decrease a little. On the other hand, if the average particle 
size exceeds 1 00 n m, the effect of adhering the particles to t he surfaces of adsorbent particles by electostatic 
force (see explanation given hereinlater), will not be folly produced, whereby it becomes necessary to add at 
least 50 parts by weightof the plastic particles in order to maintain the strength of the molded article and the 
adsorptive capacity must then decrease. More preferably, the average particle size is 1 to 50^m. 

The ratio of the plastic particles to adsorbent particles used is in the range of from 1 to 50 parts by weight 
of the plastic based on 100 parts by weightof the adsorbent 

If plastic particles are blended in an amount of not more than 1 part by weight, the molded article, for ex- 
ample a fan blade, will have a little low strength and fans with very long such blades or rotating at a very high 
speed will have very small allowance for strength. In the present invention, the blending ratio of plastic particles 
is, while depending on the particle size and specific gravity of the adsprbent particles used, more preferably 
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2 to 30 parts by weight based on the weight of the adsorbent particies; and in most cases, generally, a blending 
ratio of 3 to 20 parts by weight on the same basis provides the obtained molded article with sufficient strength. 
It is most preferred that the blending ratio of the plastic particles be as small as possible within this range, 

5 thereby preventing the adsorption rate and adsorptive capacity from decreasing. 

In the present invention, the diameter and length of the reinforcing fiber are not specifically limited and 
fibers with a wide variety of diameters and lengths can produce effects of increasing the strength of molded 
articles. It is however preferred, when a fiber is used in the form of short-cut chips, that the diameter and the 
length be 0.2 to 50 m and 0.5 to 5 mm respectively, more preferably 1 .0 to 20n m and 1 .0 to 3.0 mm respec- 

10 tively. 

The ratio of the amount of the reinforcing fiber to that of adsorbent particles is not specifically limited and 
a wide variety of the blending ratio can produce the effect of increasing the strength of the molded articles. 
It is however preferred that the ratio be 0.1 to 5 parts by weight based on 100 parts by weight of the adsorbent 
particles used, preferably 1 to 3 parts by weight based on the same basis. With increasing amount of the re- 
ts inforcing fiber blended, the strength of molded articles increases but the adsorptive capacity decreases. It is 
necessary to use a reinforcing fiber in a minimal amount meeting the requirements of the intended use. 

In blending the components, where a short-cut reinforcing fiber is used, the short-cut fiber chips are blend- 
ed with adsorbent particles previously coated with plastic fine particles; the fiber chips, fine plastic particles 
and adsorbent particles are mixed at the same time, or like blending procedures may be followed. 

20 The blending can be conducted with any known apparatus, such as mixer, ribbon mixer, static mixer, bail 
mill, sample mill or kneader. 

Where a reinforcing fiber in the form of a woven, nonwoven or knit fabric or net is used, for example plastic 
particles and adsorbent particles are first blended as above and the reinforcing fabric or net is, upon molding, 
applied on one side or both sides of the blend, or laid inside the blend. Where it is wished to use an inorganic 

25 reinforcing fiber also as a binder, for example a glass fiber net may be laminated or coated with polyethylene 
or like thermoplastic resins and used. 

While solely mechanical blending can adhere plastic particles to adherent particles, blending under heating 
can provide still more solid adherence. Accordingly, blending under heating is necessary in the invention. In 
this case, preferred heat sources are those emitting heat rays that can be absorbed efficiently by the plastic 

30 particles used, such as microwave, infrared rays, far infrared rays and high frequency wave. 

During the blending, static electricity generates between adsorbent particles and fine plastic particles, 
thereby adhering each other. This effect together with the effect of blending can achieve adhesion of plastic 
particles, while distributing them more uniformly, to the surfaces of adsorbent particles and, when a short-cut 
fiber is blended together, to those of the short-cut fiber chips. 

35 The blend thus prepared is molded by a known process, such as one using a belt press or heat press, or 
injection molding. At this time, only plastic particles, or both plastic particles and reinforcing fiber, are fused 
to act as binder by properly selecting their materials and molding conditions. Furthermore, the proper selection 
can realize adhesion by fusion of only parts of the plastic particles and fiber used, or only parts of the plastic 
particles alone, i.e. fusion at only contact points between particles. 

40 The blend may be molded into any desired shape such as a flat plate, which is then cut to strips to be proc- 
essed into flat filters, a blade of propeller fans or sirocco fans, or the like. The blend may also be injection mold- 
ed into entire blades of fans. In molding blades for fans, injection molding is preferred because the high pro- 
ductivity and the moments of inertia of obtained blades being the same. 

Adsorptive fans provided with the blade obtained according to the present invention have the features of 

45 high adsorption performance because of their ability to withstand high-speed rotation and low noise and power 
cost because of low pressure loss. Furthermore, they can be used for a long time period because of large ad- 
sorptive capacity. 

These adsorptive fans can therefore be used in a wide variety of end-uses. For example, when housed in 
air cleaners and air conditioners, the adsorptive fans can cause them to generate low noise and be enjoy low 

so running cost, since they have high adsorption performance and cause low pressure loss. 

The molded absorbent of the present invention, utilizing a particulate plastic binder, has far higher mech- 
anical properties than those using a latex binder since plastic particles have considerably higher strength and 
hardness than cured latex binder, and can hence be of complex shapes or be further machined by cutting or 
the like into machine parts having adsorptive capacity, i.e. multifunctional machine parts. 

55 As described before, a proper selection of the materials of the plastic particles and reinforcing fiber used 
and the molding conditions, the obtained molded article can be consolidated by fusion at only contact points 
between the particles and, if so selected, the reinforcing fiber. The contact points occupy only a very small 
part of the surfaces of the particles and fiber mass used, whereby the inside of the molded article is of highly 
porous structure. 
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It is time that molded adsorbents utilizing a latex binder also has a porous structure, since the adhesion 
between absorbent particles occurs at only part of their surfaces. However, molded adsorbents utilizing a par- 
ticulate plastic binder of the present invention have far more developed porous structure than that of molded 

5 adsorbents utilizing a latex binder, because the plastic particles have larger size than particles present in the 
latex and because the plastic particles will not be crushed and act as spacers. 

Accordingly, the molded adsorbents of the present invention suffer only a little a decrease in the adsorptive 
capacity caused by molding operation from that of the raw material adsorbent particles used and have highly 
developed porous structure, and are hence characterized by their high adsorptive rate. 

10 Other features of the invention will become apparent in the course of the following descriptions of exem- 
plary embodiments which are given for illustration of the invention and are not intended to be limiting thereof. 

EXAMPLES 

15 Example 1 

A blend was prepared by mixing with heating 3 parts by weight of polyethylene particles having an average 
diameter of 25\xm to 1 00 parts by weight of activated carbon particles having a particle size distribution of 0.6 
to 2mm (10 to 30 meshes) to adhere the fine polyethylene particles on the surfaces of the activated carbon 
20 particles. 

A bottomless square mold having a size of 1 0 cm x 20 cm and a depth of 5 mm was placed on a polypro- 
pylene monofilament net. The activated carbon particles having the fine polyethylene particles thereon pre- 
pared above were filled in the mold and a polyethylene monof ilament net was laid on them. The entire block 
was molded under a pressure of 1 x 10«Pa (1 kg/cm 2 ) and at a temperature of 120°C to give a plate-shaped 
25 adsorbent filter. 

The adsorbent filter thus obtained was tested for the fracture strength by 3-point support method, to give 
100 x10 5 Pa (100 kg/cm 2 ). 

Comparative Example 1 

30 

Example 1 was repeated except that the polypropylene net and polyethylene net were not used, to obtain 
a plate-shaped adsorbent filter. 

The adsorbent filter thus obtained was tested for the fracture strength by 3-point support method, to give 
5x10* Pa 5 kg/cm 2 

35 

Example 2 

Around rod having a diameter of 25 mm and wrapped with a net of ethylene-vinyl acetate copolymer mono- 
filament was placed at the center of a hollow cylindrical mold having an inside diameter of 60 mm, A mixture 

40 of 1 00 parts by weight of zeolite having an average particle diameter of 1 00p, m and 3 parts by weight of poly- 
propylene particles having an average particle diameter of 30p, m was filled between the rod and the inner 
wall of the cylinder and then molded by heating at 130°C. After being allowed to cool, the cylindrical^ molded 
article was taken out, and wrapped with a thermo-shrinkable nonwoven fabric around its outer circumpherence. 
The thus wrapped article was again heated to give a cylindrical adsorbent filter. 

45 The filter thus obtained was submitted to a compression test by applying radial force, to give 70 x 1Wa 
(70 kg/cm 2 ). 

Comparative Example 2 

so Example 2 was repeated except that the original molded article was not reinforced with the thermo-shrink- 
able nonwoven fabric, to obtain a cylindrical adsorbent filter. 

The filter thus obtained was submitted to a compression test by applying radial force, to give 7 x 1 0«Pa (7 
kg/cm 2 ). 

ss Example 3 

A blend was prepared by mixing 100 parts by weight of activated carbon pellets having a diameter of 4 
mm and 3 parts by weight of fine polyethylene particles having an average diameter of 20^m. In the blend, 
the fine polyethylene particles adhered to the surfaces of the carbon pellets. 
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The blend was sandwiched in a mold between a pair of glass fiber nets of 10 mesh each coated with a 
polyethylene film having a thickness 1/50 that of the net The composite body was molded under a pressure 
of 5 x 1 0 5 Pa (5 kg/cm 2 ) and at 120°C to give an adsorbent filter plate having a size of 10 cm x 20 cm x 10 mm. 
5 The adsorbent filter thus obtained showed a fracture strength of 80 x 1 0 5 Pa (80 kg/cm 2 ). 

Comparative Example 3 

Example 3 was repeated except that the glass fiber nets were not used, to obtain an adsorbent filter plate. 
10 The adsorbent filter thus obtained showed a fracture strength of 3 x 1 0 5 Pa (3kg/cm2). 

It is seen from the above Examples and Comparative Examples that the adsorbent filters obtained accord- 
ing to the present invention had markedly high fracture strengths. 

Example 4 

15 

A mixture was prepared by blending well in a V-type blender 30 parts by weight of monodispersion activated 
carbon powder A having a median particle size of 30^ m and a weight fraction of particles of 12 to 80n m di- 
ameter of 80%, 70 parts by weight of monodispersion activated carbon particles B having a median particle 
size of 100nm and a weight fraction of particles of 40 to 200^im diameter of 75%, 1 0 parts by weight of a poly- 
20 ethylene powder having an average particle diameter of 20n m and 2 parts by weight of 2-mm cut polyester 
fiber chips. The mixture was placed in a mold having a thickness of 2 mm and compression molded under a 
pressure of 2 x 10 s Pa (2 kg/cm 2 ) and at 120°C. 

The molded activated carbon plate thus obtained was tested for compressive strength, equilibrium adsorp- 
tion and adsorption rate. The results are shown in Table 1. 
25 The term "monodispersion" herein means, in a distribution of particle size, a dispersion in which all the 
particle sizes are contained in the range of from R 0 - 60 to R 1 <* urn where R represents the median particle di- 
ameter in urn. 

Example 5 

30 

Amixture was prepared by blending well in a V-type blender 30 parts by weight of monodispersion activated 
carbon powder A having a median particle size of 1 0n m and a weight fraction of particles of 5 to 30p, m diameter 
of 80%, 70 parts by weight of monodispersion activated carbon particles B having a median particle size of 
80n m and a weight fraction of particles of 40 to 80^i m diameter of 75%, 1 0 parts by weight of a polyethylene 
35 powder having an average particle diameter of 1 5\i m and 3 parts by weight of 2.5-mm cut polyesterf iber chips. 
The mixture was placed in a mold having a thickness of 2 mm and compression molded under a pressure of 
2 x 1 0*Pa (2 kg/cm 2 ) and at 1 20°C. 

The molded activated carbon plate thus obtained was tested for compressive strength, equilibrium adsorp- 
tion and adsorption rate. The results are shown in Table 1 . 

40 

Example 6 

Amixture was prepared by blending well in a V-type blender 30 parts by weight of monodispersion zeolite 
particles A having a median particle size of 30jx m and a weight fraction of particles of 12 to 80fi m diameter 

45 of 80%, 70 parts by weight of monodispersion activated carbon particles B having a median particle size of 
1 00\x m and a weight fraction of particles of 40 to 200n m diameter of 75%, 10 parts by weight of a polyethylene 
powder having an average particle diameter of 20^ m and 2 parts by weight of 2-mm cut polypropylene fiber 
chips. The mixture was placed in a mold having a thickness of 2 mm and compression molded under a pressure 
of 2 x 1 0 5 Pa (2 kg/cm 2 ) and at 120°C. 

so The molded activated carbon plate thus obtained was tested for compressive strength, equilibrium adsorp- 
tion and adsorption rate. The results are shown in Table 1. 

Example 7 

55 Amixture was prepared by blending well in a V-type blender 30 parts by weight of monodispersion activated 
carbon powder A having a median particle size of 10*i m and a weightfraction of particles of 5 to 30^ m diameter 
of 80%, 70 parts by weight of monodispersion zeolite particles B having a median particle size of 80n m and 
a weight fraction of particles of 40 to 180fim diameter of 75%, 10 parts by weight of a polyethylene powder 
having an average particle diameter of 15^im and 3 parts by weight of 2.5-mm cut polypropylene fiber chips. 
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The mixture was placed in a mold having a depth of 2 mm and compression molded under a pressure of 2 x 
10 5 Pa (2 kg/cm 2 ) and at 120°C. 

The molded activated carbon plate thus obtained was tested for compressive strength, equilibrium adsorp- 
tion and adsorption rate. The results are shown in Table 1 
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Example 8 

A mixture of 20 parts by weight of polyethylene particles having a median particle diameter of 20p m, 3 
parts by weight of glass fiber having a length of 3 mm and 100 parts by weight of coconut-shell activated carbon 
was agitated for 10 minutes in a mixer. 

The mixture was flown into a mold having a shape of a propeller-type blade with a diameter of 30 cm, and 
compression molded therein for 30 minutes at 100°C and under a pressure of 10 x 10 6 Pa (10 kg/cm 2 ). 

The blade thus obtained weighed 250 g, including 208 g of the activated carbon. The blade showed a ben- 
zene adsorbability of 38 wt% and a compressive strength of 5 x 10 5 Pa (5 kg/cm 2 ). 

Comparative Example 4 

Example 8 was repeated except for using polyethylene particles having a median particle diameter of 120p 
m, to mold a blade. While the blade showed nearly the same benzene adsorbability, its compressive strength 
was a decreased value of 3.7 x 1 0* Pa (3.7 kg/cm 2 ). 

Comparative Example 5 

Example 8 was repeated except for using 20 parts by weight (solid) of a polyvinyl acetate emulsion instead 
of the polyethylene particles, to mold a blade. The blade had a benzene adsorbability of 32 wt% and a com- 
pressive strength of 0.1 x 10 5 Pa (0.1 kg/cm 2 ). 

Fans equipped with the blades obtained in Example 8 and Comparative Examples 4 and 5 were each 
placed in a box having a volume of 1 rtf*. The boxes were each filled with 5 g of benzene gas and time- 
dependent of benzene concentration with the running time of the fans were determined. The results are shown 
in FIGURE 1. The blade obtained in Comparative Example 5 broke after 5 minutes' running. 

Example 9 

A mixture of 20 parts by weight of polypropylene particles having a median diameter of 1 0p, m, 50 parts 
by weight of zeolite particles having a median diameter of 1 0^ m, 50 parts by weight of activated carbon powder 
having a median particle diameter of 5u m and 5 parts by weight of 3-mm cut chips of a conjugate fiber com- 
prising a core of polypropylene and a sheath of polyethylene was prepared in a mixer and transferred to a bail 
mill, where the mixture was stirred for 60 minutes. The blend thus obtained was flown into a mold having a 
size of 300 mm x 300 mm x 1.5 mm and molded at 120°C under a pressure of 2 x 10* Pa (2 kg/cm 2 ) for 30 
minutes. 

After being allowed to cool, the molded plate was taken out and cut into strips having a width of 20 mm. 
A sirocco fan was fabricated using the strips. The sirocco fan weighed 200 g, in which zeolite and activated 
carbon weighed both 83 g. 

The sirocco fan showed an ammonia adsorption, benzene adsorption and compressive strength of 1 3 wt%, 
28 wt% and 5 x 1 0 5 Pa (5 kg/cm 2 ), respectively. 

Comparative Example 6 

Example 9 was repeated except that 60 parts by weight of polyethylene particles having a median diameter 
of 10pm was mixed instead of the 20 parts by weight of the polypropylene particles, to obtain a sirocco fan. 
Although the sirocco fan thus obtained showed an increased compressive strength of 8 x 10»Pa (8 kg/cm 2 ), 
it showed decreased values of ammonia adsorption and benzene adsorption of 9.9 wt% and 21 .2 wt% respec- 
tively. 

Comparative Example 7 

Example 9 was repeated except that 20 parts by weight (solid) of polyvinyl chloride emulsion was used 
instead of the 20 parts by weight of the polypropylene particles, to obtain a sirocco fan. The fan thus obtained 
showed an ammonia adsorption, benzene adsorption and compressive strength of 8 wt%, 21 wt% and 0.2 x 
10 5 Pa (0.2 kg/cm 2 ), respectively. 

The sirocco fans obtained in Example 9 and Comparative Examples 6 and 7 were each placed in a box 
having a volume of 1 m 3 . The boxes were filled with cigarette smoke and the fans were run for 3 minutes. After 
the running, the concentrations of hydrogen sulfide, ammonia and hydrocarbons in the boxes were deter- 
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mined. 

The results are shown in Table 2. 




Example 10 

A mixture of 100 parts by weight of activated carbon particles having a median diameter of 30^m, 15 parts 
by weight of polyethylene powder having a median particle diameter of 20p. m and 2 parts by weight of poly- 
propylene fiber chips having a diameter and length of 10^ m and 2 mm respectively was blended well in a V- 
type blender. The blend was then poured into honeycomb molds with 25 cells/inch 2 and having a thickness of 
5 mm and molded at 120°C under a pressure of 2 x 10 5 Pa (2 kg/cm 2 ) to give honeycomb moldings. The hon- 
eycomb moldings thus obtained had shapes as shown in FIGURE 2. 
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The molded activated carbon having a honeycomb shape A in FIGURE 2 showed a strength in a direction 
perpendicular to the honeycomb holes of 12 x 10* Pa (12 kg/cm 2 ) and a benzene adsorption of 38.9 wt%. 

Comparative Example 8 

Example 1 0 was repeated except for using as binder polyethylene particles having a median diameter of 
1 20nm instead of the polyethylene particles having a median diameter of 20 nm, to mold honeycomb moldings. 

The molded activated carbon having a honeycomb shape A in FIGURE 2 showed a strength in a direction 
perpendicular to the honeycomb holes of 1.3 x 10 5 Pa (1.3 kg/cm 2 ) and a benzene adsorption of 31.2 wt%. 



Claims 

1. A molded adsorbent comprising a mixture of adsorbent particles wherein said adsorbent particles are at 
least one member selected from particles of activated carbon, zeolite and silica, fine plastic particles in 
a ratio of 1 to 50 parts by weight based on 100 parts by weight of said adsorbent particles wherein said 
fine plastic particles are at least one member selected from fine particles of polyethylene, polypropylene 
and etheylene-vinyl acetate copolymer and have a particle diameter of 0.5 to 100 ^m, and a reinforcing 
fiber, 

wherein said reinforcing fiber is made of polyethylene terephthalate, polybutylene terephthalate, nylon, 
polyvinyl alcohol, Kevlar, polyethylene, polypropylene, conjugated fibers comprising the foregoing, or 
glass fiber, said mixture being consolidated by action of said fine plastic particles and, as required, said 
reinforcing fiber as binder by heating. 

2. A molded adsorbent according to claim 1 , wherein said reinforcing fiber has a form of short-cut individual 
filaments, chopped strands, endless yarn, ravings, a non-woven, woven or knitted fabric or a net. 

3. A molded adsorbent according to claim 1 , having the shape of a blade for propeller-type fans or sirocco 
fans, a honycomb, a sheet or a plate. 

4. A process for producing molded adsorbents according to claim 1 which comprises molding a mixture com- 
prising adsorbent particles, fine plastic particles and a reinforcing fiber while utilizing said fine plastic par- 
ticles and, as required, said reinforcing fiber as binder, wherein said mixture is prepared by blending the 
components with heating. 

5. The use as a deodorizing unit of a molded adsorbent according to claim 1 . 



Patentanspruche 

1 . Geformtes Adsorbens, umfassend ein Gemisch von Adsorbensteilchen, wobei die Adsorbensteilchen min- 
destens ein Mitglied sind, ausgewShlt aus Teilchen der Aktivkohle, Zeolit und Siliciumdioxid, feine Kunst- 
stoffteilchen in einem Verhlltnis von 1 bis 50 Gewichtsteilen bezogen auf 100 Gewichtsteile der Adsor- 
bensteilchen, wobei die feinen Kunststoffteilchen mindestens ein Mitglied sind, ausgewShlt aus feinen 
Teilchen von Polyethylen, Polypropylen und Ethylen-Vinylacetat-Copolymer und die einen Teilchendurch- 
messer von 0,5 bis 100 urn haben, und eine VerstSrkungsfaser, wobei die VerstSrkungsfaser hergestellt 
ist aus Polyethylenterephthalat, Polybutylenterephthalat, Nylon, Polyvinylalkohol, Kevlar, Polyethylen, 
Polypropylen, konjugierten Fasern, umfassend die vorerwahnten, Oder Glasfaser, wobei das Gemisch 
durch die Wirkung der feinen Kunststoffteilchen und erforderlichenfalls der Verstirkungsfaser als Binder 
durch ErwSrmung verfestigt wird. 

2. Geformtes Adsorbens nach Anspruch 1, wobei die Verstirkungsfaser die Form von kurz geschnittenen 
Einzelfaden, geschnittenen Strangen, endlosem Garn, Rovings, nichtgewebtem, gewebtem odergewirk- 
tem Gewebe Oder Netz aufweist. 

3. Geformtes Adsorbens nach Anspruch 1 , das die Form eines Flugels fur einen Ventilator vom Propellertyp 
Oder Schirockoventilators, eines Wabenkdrpers, eines Blattes Oder einer Platte aufweist. 

4. Verfahren zur Herstellung geformter Adsorbenzien nach Anspruch 1 , das das Formen eines Gemisches 
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umfa&t, umfassend Adsorbensteilchen, feine Kunststoffteilchen und eine Verstarkungsfaser, wahrend die 
feinen Kunststoffteilchen und erforderlichenfalls die Verstarkungsfaserals Binder benutzt werden, wobei 
das Gemisch durch Mischen der Bestandteile unter Erwarmung hergesteilt wird. 

5. Verwendung eines geformten Adsorbens nach Anspruch 1 als Desodorisierungsmittel-Einheit. 



Revendications 

1. Un adsorbant mouie comprenant un melange de particules d'adsorbant, dans lequel lesdites particules 
d'adsorbant sont au moins un composant choisi parmi les particules de charbon active, de zeolite et de 
silice, de particules fines de plastique dans un rapport de 1 k 50 parties en poids pour 100 parties en 
pokJs desdites particules d'adsorbant, ou lesdites particules fines de plastique sont au moins un compo- 
sant choisi parmi les particules fines de polyethylene, de polypropylene et de copolymere d'ethyiene-ace- 
tate de vinyle et ont un diamfctre des particules de 0,5 k 100 urn, et d'une fibre de renfort, oil ladite fibre 
de renfort est faite de polyethylene terephtalate, de polybutyiene terephtalate, de nylon, d'alcool poiyvi- 
nylique, de Kevlar, de polyethylene, de polypropylene, de fibres conjugu6es comprenant les precedentes 
ou de fibres de verre, ledit melange etant affermi par Taction desdites particules fines de plastique et, le 
cas ech6ant, de ladite fibre de renfort en tant que liant, par chauffage. 

2. Un adsorbant mouie selon la revendication 1, dans lequel ladite fibre de renfort est sous forme de fila- 
ments individuels courts, de f ils coupes, d'un f il sans fin, de stratif ils, d'une etoffe non tiss6e f tissee ou 
tricotee ou d'un filet. 

3. Un adsorbant mouie selon la revendication 1 ayant la forme d'une pale pour ventilateurs k ailettes ou pour 
ventilateurs k air chaud, un nid d'abeiiles, une feuille ou une plaque. 

4. Un precede pour produire des adsorbants mouies selon la revendication 1 , qui comprend le moulage d'un 
melange comprenant des particules d'adsorbant, des particules fines de plastique et une fibre de renfort, 
en utilisant lesdites particules fines de plastique et, le cas echeant, ladite fibre de renfort comme liant, 
dans lequel ledit melange est prepare par melange des composants avec chauffage. 

5. L'utilisation comme unite d6sodorisante d'un adsorbant mouie selon la revendication 1. 
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